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(57) Abstract: Provided are a process for the production of intermediates 
from which optically active cyclopropylamine derivatives (6) can be easily 
synthesized by a short operation without optical resolution; and such inter- 
mediates. A process for the production of optically active compounds rep- 
resented by the general formula (4) or salts thereof: (4) (wherein R 1 is an 
amino-protecting group), characterized by reacting an optically active com- 
pound represented by the general formula (3): (3) (wherein R 1 is as defined 
above) with a reagent prepared from both a titanium(IV) reagent and an alkyl- 
metal compound, if necessary, in the presence of a Lewis acid. 
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[0002] tffcl] 




(6) 



i 



[0003] &^Rt±7$;m<n&m&&feto ) 

[0004] ^yn^/ivaS^fi^^ra^^^JiurEiR^ffl^nrv^o mr 

[0005] Mb2] 




[0006] 3fc^£t£&5£ (e) <Dit^m<Dwm^m^ m* &htix\ >s (#t^mi , 
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t*3)„ 

mnm: H^P ? S^2002/ / 40478^/^^^5/h 
#fF^Cm3: SBg^M^96/39407^^7i>jyh 

[0007] u^b^fe, ^oj;5^^*»Mat^&-e«*vNX@^b, -gftyt^mmtti, 

[0008] «§PJ!#te, ^S^A#^tB*«3fi©3te^^tfny^y— /w(l)36^b-a^»(2) 
Sr0T#e>tt5^hy^ (3) Sr. A (iv) Wm^T/i^/^JHf b-e^w^n 

S^tbSHJ^^J^HJ^^-frx^^ (4) (4) 

$m\^xi\&m (5) #;v ^t^#j (5) ^T^y^^^^R^mili-s-k, *s 

[0009] ^(3) 

[ooio] Wk3] 



[ooii] (St*, R'iiT^ySoftll^to ) 
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(4) 
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[0019] [flS7] 



cS 



>f (3' ) 

Ph^Ph 

[0020] x°m£ft%4k&W&±fe^<Dftm£&fc&mi&irZ>h(DX*&Z>o 

[0021] £fbi^ *W) 
[0022] Mk8] 



k ) (4' ) 

N 



A" 

[0023] R 11 ^^/!^ :7^^/^ 'OV/Vtti/JJ/V^/V^ ^h^v^; 

[0024] Wb9] 



NHR 

(5' ) 
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[0026] Mb 10] 




N 

JL 

Ph" ^Ph (7) 

(7) 

[0027] x*m£tiZ>ik&m&mi&irz>i><DX*&z> 0 

[0028] MRSA\z.m*itd&nti^irm%mt) \z.mfott/u^mmw(DmMb\,xm 
[0029] rmt^i^irm&xwmtstiZo 

[0030] Mkii] 



R ^ R 1 

(1) (2) (3) 

_/~~~mi, _X^nhr ^NHR 

/ v / C i) / \ 

r' r 1 h • * 

(4) (5) (6) 

[0031] (5£tK Rfcitm^T^/^fiiflUSr^b, XJ2T/i^/K*/i^-/^£fcteT>J 
[0032] -T^^, ft^H4fc: 0 ny vV-/k(l) frh%htlZ>ik-&%0 (2) ^ft^iffe^fc^ 
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m&uz§&<Dft¥m&ik&m (4) ^b^tm^mmt^m (4) ©t^i^- 
vm&RvwmLxik&m (5) ^Miti-§ 0 
3t^H*3&s: (e) (Dit-smn, z.<Dik&m (5) ©r^^o^a^R^jjairrs- 

[0033] ik&md) i* (3S)-tKndr^t°ny ^^T/V^tK^^^h^^^^-fr 

— >aXKJ£(J. Org. Chem. , 47, 5074 (1982) ;J. Org. Chem. , 5 
1, 4296(1986) ;#|!fl2003-040863^k^;#|lfi2003-286255^kf&) iZ. 

4tt^k\z.£<>xmfflto\zMZ>zb&X%Z 0 N-em-3-fc°nyWb^<D5^T% l 

\zx.mmz^mx^ 0 t$bi^ c:^&m£n%N-wM-3-t°v^k&m^ ^ 

X-l , 4-iy^titi-2-^>tT/^/PTV^f^T9^/PTV^t^Kft^^X 

[0034] *fc, T^/S^^SR'irbT^, I£t7>^^;v#^;H, ^b^v^/vtf^ 
^b^r^/V^/VS, 2, 2, 2-hy^nn^7/V^^/V^^COT/V=3dr^/V/K 

^xtKy/v)s. ^y^b^y^/vm, s<7*b^>-<^/vm, y^^/vmmcor 
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[0035] lb&m(l) tVXte^ l-x?7^;V^;V-3-\i\?u*Z/\i 0 xi])x?^, #(C (3S)-1- 

[0036] {k&m(2)femmfttefrtiz>jjmzm\ ^^(Dtmmm^mvx^^x-h^^ 

T/V^/KVV^/V^yK^fctegi&S^LTl «tV ^TV — /K*/V/Jwl^ny 
fri&o TU— /^/V^/V^nyKirbT}*, y^^v^;v^^;v^nV¥\ p-h/V 

ndf-VtTny^, (3S)-l-v ; ^^7^^^/^-3-^^'^dr^t o ^y^^^0^uv^ o 
[0037] (3) mt^-m (2) Sr5/T/>f^J^J^$^r5^^lJ:J;«9®l5t-e#So ^T/ffc 

*sj^^^^i:f*sfe^#5^-efc«9, (2) (D^Lwmm-ti^m (3) 

[0038] ffc-g^ (3) ©ftlSR'iLt}*, ^<^/VS, ^^^vl^, ^^/l^^v^/V 
[0039] it&m (4) (3) , (IV) ^^T/Vdr/V^ja^^^^J^^-fr 
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[0040] ^^Af^^LTte^^A (IV) TAsa^WEffiXt , ^y ^yi» (IV) 

T/k^i/K^g^^-r^av) hyy/v^M^^ffl1-;MJ;i^ #r|;Ui^y 

^•^^ (iv) ^h^yy°p^yK^y^vi^y^y^ (iv) hy-ry^V/Kdr^K^n 
zv^-t^ (iv) hy^yyn/K^yK^^-c^ -fr^^Ti^y^y^ (i 

V) ^h7T/V3dr^K^0^L< , mzff-Z—VJ* (IV) V^PJtf^KjW^L 
[0041] T;V3r;V&m,ik&mt\.Xte^ /Vt^^T/l^/VMi&fb^^^ffl 

&m t vx \rr;v^;v^) ^ —/vnm^m -r% <d & £l< ^^vvy y ^-/v 

^T7v^jvmfMt^mt\^x\^^jvms^m^<, ^^mmMMx^m-r 
mmmtvx&mirti^£\,\ 

[0042] /W^^i:LTfihyy/V^-n/Kn^.^— Frl^hyy/V^mKn^. 

[0043] V&fRbLXYiTh^KFw??^ z?=c?-;v^—*r;v, iZtt-y-^ v^hdrv^yy^ 
Lvy 

[0044] Sj^tas«-3o— i7o°c, &^<feo—no°c<Dmmxftfrn, Kfcmmfelk 
&m (3) , ^-y~yA (iv) ^^ai^/vyy^-^— /vt*»^30^— 3B#5gKJ££* 
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[0045] SjS«^^^f^T/V^V^#(D^tt^#H^:T"CiT5o (3) , ^ 

u (iv) nmt^/^v^-^nm^mavtz.m^t^m o) ^» 

(4) Mf^&s^i^j (3) (D5i#:^^^^$tL§ 0 

[0046] ft&m (4) fi, {^^R^-O^/v^ -OV/VJr^yJj/V 

££>i^ 3-(l-T^/^ny°nt 0 /V)-l-(l, tfnyvV, #^ 

(3R)-3-(l-T^y^ny°ntVv)-l-(l ( l-v^ai^/V^/V) t 0 nyv?y^^L 

[0047] it&m (4) (D^^bTtt, Strife , mkM^(DWmfkMM1tn.^=^7fm. 

[0048] ik&m (5) ffc^ (4) (DT^;m&&WtrZ>Z.kK£0&)$&fiZ>o T*;m<D& 

—/X^ 2, 2, 2-bV?vu%;V^^/V^^(DT/V^^;V7$~;V^-,^>-J;Vyf3r 

^hn^y^/V^ ^^h^^^/l^ '7zr.^;V^^(DT : y^;V^;^b^y 

[0049] (e) ©>fk-a^»tt, (5) (DT^smcDi&mmR'&wmisXwmts 
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[0050] n^fi^^mm^^^xi\f;vTK-ym^w- (e) mem. mmm.. mmm. 



[0051] &T\zmMM&mfx*mw&M f fcMizmw~t-z>&. ^mmi^tih^mmm^ 

[0052] MMMl (3S)-l-^7x^^f;V-3-fcKP^v-b°py^y 

^^-^^(lV)^h^-ry^n^iyK(13. 3mL) ^?aT-e^Pbf' 0 O. 25B#^ 
t,fh7tKo77y(5. 5mL)^^-1±fc(3S)-3-t:Kn^t:°nyv ? V(2. 61g) 

^itl, ^aT-ei0#F^a#Lfc o imm&. ^y^/M^v^i^cs. 8mU 

^JPx., ^#Ut 0 19B#^m28mi%7K^b^hy7A^|g(60mL)^Px.O. 5B# 

m&u mm&zw&t. ^m^m&mmu mm&&&mito m^tntmt^v 

[0053] 'H-NMR (400MHz, CDC1 ) 5:1. 72-1. 78 (1H, m) , 2. 12-2. 26 (2H 

3 

,m), 2. 44 (1H, dd, J = 5. 0, 10. 4 Hz), 2. 62-2. 64 (1H, m) , 2.76- 
2. 81 (1H, m), 4. 21 (1H, s), 4. 31 (1H, s) , 7. 14-7. 45 (10H, m) 
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(3S)-1— S^7ai^ 7^^7^-3-tKndf-iyt 0 ny v^(l. lOg) ^Ifrfb^W^Cllm 

^Bt*?!t^hy^(13mL)£MTU t^fWS^WUft, ^bfc^KJB^ 

«^-7-hy7A-e^Lfc 0 $£ffl&!l«r£8t«K ^Sr«ffi**ffU 52g, £ 

[0055] 'H-NMR (400MHz, CDC1 ) 8:2. 04-2. 12 (1H, m) , 2. 25-2. 34 (1H 

3 

,m), 2. 37-2. 43 (1H, m) , 2. 66-2. 72 (1H, m) , 2. 75-2. 83 (2H, m 
), 2. 96(3H, s), 4. 24(1H, s), 5. 15-5. 19 (1H, m) , 7.16-7.45(1 
OH, m) 

[0056] (3R) -3— >T /-l-^^/MfnyvV 

(3S)-l--<^v ; 7V-3-^^ndr^t 0 ny^(2. 56g) £:Ti?h~hy/K3. 6mL)[: 
JgfllUfco ^h^^vKT^e^Av-T^K (4. 95g)£8fc(mU 65°C-C6. 5B#FbW 
#bf' 0 IM^^^^-hy!7^(13mL)i!h/^^^Tb, #BISSrttWb^o * 

42g, 1R^76. 2%)tLt#fc, 
[0057] HiiS{#j4 (3R)-3— >T7-1-(1. l^i£Z^Zk2*±Zk3 T^pU^V 

(3S)-l-v > ^rf/M^-/^-3-^^ndr^t°iny^ ; >'(l. 25g)^Ti?h~hy/Kl. 7 
5mL) fcffifcPUfco ^^7^/VT^^!7^T~K(l. 87g)£»lU 65<C~ei2 

$£iH (0. 766g, IR*77. 4%) £LT#fc 0 
[0058] 'H-NMR (400MHz, CDC1 ) 5 : 2. 07-2. 25 (2H, m) , 2. 50-2. 63 (2H 

3 

,m), 2. 68-2. 78(2H, m), 2. 97-3. 02 (1H, m) , 4. 25(1H, s), 7.1 
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7-7. 45(10H, m) 

[0059] (3R)-3-(l-Tg:7v-^P7°PbVV)-l-(l, i=^z^Zk2*±Zk) t'p'J^ 

>_ 

(3R)-3-^>T/-l-(l, l-^m=/V^/V)fc°C2U^(0. 70g) ^T/V=fV#H 
^T. 7^h7tKi3^7^i-^bfc 0 ^^^(IV^h^y^n/K^KtO. 86mL 
)^^/W^^r7^n^K(l. 78mL N 3mol/L^— ^SST^^P 
Ut 0 0. 5B#5^ hy^/V^-n^d^-^^/V^— 7VV#£#:(0. 67mL)£MTU 
^?aT-e«#LfCo 180#r B 1^2mol / /L7K^b^-hy>A^^(3OmL)^Px.O. 2 

mm.. £x<Dmmm&&fr j &. mmikm.^m^tc 0 mm-rbv^'cm.mu 
^mm^mm. zm&mmmmu &mg&&m>tc 0 

P^b^^ttU @^(0. 374g, I»48%)^#fc 0 
[0060] 'H-NMR (400MHz, CDC1 ) 5 :0. 36-0. 52 (4H, m) , 1. 56-1. 68 (3H 

3 

,m), 1. 90-1. 95 (2H, m) , 2. 35-2. 49 (2H, m) , 2. 50-2. 56 (2H, m 
), 4. 13 (1H, s), 7. 15-7. 45(10H, m) 
[0061] MMim (3R)-3-fl-(lgH^^>'^/V^/kT$/)iy^P7°Pt:VH-l-(l. 

(3R)-3-(l-T5/^n:/i3fc7v)-l-(l, l-i^7xs /k^/V) tfny^X (0. 3 
4g)^l£t^T/^-/Kl. 7mL)l^«fL. lmol/Lzk^fb^hy^*^ 
f&(3. OmL)M^MWUto ^i^-I^i/f/HO. 40mL) Sr^&nL^i&TT? 

iinit, ^(Dtii^t, fla^^-c^L^, mmrv^j^nm^ 
, mm&z&&, zmzmfrmmu nhtitc^m^v^^ 

fti^h^y^ttU @W«J(0. 336g, ft*74%) M^iLt#/c„ 
[0062] 'H-NMR (400MHz, CDC1 ) 5 :0. 63-0. 89 (4H, m) , 1. 44 (9H, s) , 

3 

1. 59-1. 65(1H, m), 1. 82-1. 96 (1H, m) , 2. 19-2. 60 (5H, m) , 4. 
14 (1H, m), 5. 19 (1H, s) , 7. 14-7. 45 (10H, m) 
[0063] MM$\7 (3R) -3- ( 1-T5 /^P^nbW) -1— <^v7MfPU vV 
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(3R)-3-iXT/-l^:/^/Mfnyv^(l. 40g) ^T/VrfV#ffl^CT. ^h^tKn 
77>-(21. 0mL)«L/- o ^^MW)"rhy^V^n^i/Y{2. 40mLh ^ 
^/W^^^A^n^K (5. OOmL, 3mol/L^— tvH§?£) ^tiaTtiilPLfc 
o 0. 5B#KlfL hy7/v^-n^d>--v?^/vm— T^/kigf^d. 90mL)^lTL, S 
?&T-Cii#Lfc 0 4R#rHim2mol/L^K^b^hy^^^(30mL)^Px.O. 25R# 

^©tii^t, tMfp^7K-e^#L/c 0 as^hy^^jiu 

[0064] 'H-NMR (400MHz, CDC1 ) 8 :0. 35-0. 55 (4H, m) , 1. 62-1. 69 (3H 

3 

,m), 1. 90-1. 96(2H, m), 2. 39 (1H, dd, J = 6. 0, 9. 2Hz) , 2.56-2. 
59(2H,m), 2. 63(1H, dd, J = 7. 6, 9. 2Hz), 3. 59 (2H, abq, J= 12. 8, 
23. 2 Hz), 7. 23-7. 33 (5H, m) 
[0065] (3R)-3-[l-(m-M^h^iyiJ/V^^T^/)iy^ny p u\i 0 ^-r--<> 

^WM<D (3R) -3- ( l-T5y^n^ 0 nfcW) -l-^^/V^ny v?V ( 1 . 65g) & 
W,^MC?^~>VT;V^—>V($. 3mL)i^^U lmol/L7K^^hy^zK^^(l 
5. 0mL)iPx.«#bfc o r.&mi?-n=®&^/l>>(2. 60mL) »^PL^&T-ei2 

f*m^ ^totis^M, ma-ki&fc-imftistco mki-hvv&x^mu 
m%m*?>mk, smzuizmmu &m£M>&&ft 0 nhfitzmmt^^^^ 

v-^b^^KttU n&m(0. 675g, W28%)^ltfe?ft^LT#fc 0 
[0066] 'H-NMR (400MHz, CDC1 ) 8 :0. 65-0. 87(4H, m) , 1. 44(9H, s) , 

3 

1. 53-1. 68(1H, m), 1. 84-1. 95 (1H, m) , 2. 24-2. 33 (2H, m) , 2. 
45-2. 51(1H, m), 2. 54-2. 67 (1H, m) , 2. 68-2. 79 (1H, m) , 3. 58( 
2H, s), 5. 06 (1H, brs), 7. 24-7. 32 (5H, m) 

[0067] mmm9 ( 3r) -3-r i- (i£i^>^v^/^^/P7$y) ^p^p^/h t°py 
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y^V(2. 90g, 9. 16mmol)^^y— ;V{29. OmL) \ZMM^. 

m 2002-322148-^-^) 0 MMm^, ifciftU ^>i®Lfc 0 ^>ft£3rMJ£M«tLfc 0 

(825mg, 9. 16mmol)^Px. N ^y^ntVPx- ^/V(29. OmD^Px., lBf^W 
#bfc G WmbfclS^^Mb, #&^f B ^iJi^lL, SW«!(2. 18g,i« 
75. 2%)£#fc 0 

[0068] Jlftv^^/V^/Vjfe 

(3R)-3-[l-(HH^h^r^/V^/VT5y) ^P^PtVV]-l-(l, 1-^77 
J1 -/V 7 (^-/V)t:°tiy^(250mg. 0. 64mmol) /V(2. 50mL) ^^^L. 

sro/^^^^^ny^^l^lfi^PLfCo 7K*#H^T(^J±), 50°C-e3R# 
mmWl^fc (#^2002-322148^£#g#^) o Jj§Cf^i3cfL Sfe^L, ^bfc 0 ^ 
fflL&MJ±mmistio aSl^y^nt>T;V3-;v(o. 38mL)£;to*u 7 R?frbfc 0 r 
r^^>>^^7KfP^(57. 6mg N 0. 64mmol) ^P^L, ^y^ 0 ntW^— ?vv(2. 5 
OmD^Px., lU#P H W#Uh 0 mi^f-^^MU 
g 1^(163. 5mg, W80. 8%)^#/c 0 

[0069] 'H-NMR (400MHz, d -DMSO) 5 :0. 64 (4H, s) , 1. 36(9H, s), 1 

6 

. 57-1. 68(1H, m), 1. 82-1. 92(1H, m) , 2. 81-2. 86 (1H, m) , 3.0 
1-3. 08 (1H, m), 3. 15-3. 24 (2H, m) 

[0070] MMimo (3S)-i-iy^^;v^;v-3-\i^n^\£^)^ 

(3S)-3-fcK^dr^t 0 ny^(2. Og) ^/R^T-eTirh-hy/KlO. OmL) KmM 
Lfc 0 hy^/kT^(4. 8mL)^il)PL, Ti?h^hy/KlO. OmL)t)§i$^ 
n^v?^^/k^^(5. 7g)£MTU ^i&TtM. 5B#^»#b/c 0 mfctik. ^ 
#3£^>i®L, tK. h/v^>-^px.-cWa«^mL/c 0 #lttLfc*J8 ^MhA-^Sr 

y*A-eip£ffl!U S£**#J££I&^ ^?KSr^cJEai«Sb, MI B ^#fc 0 #£>*Wi:2& 
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[0071] HJfe^lIll (3S)-l-v ? ^ji^/V^^-/V-3-N'>-r2dr<yt:°r2y^ 

(3S)-l-v ; ^^/M^-/V-3-tKcidri/t 0 ciy> ? ^(4. OOg) ZMfc^Ul/ (11m 

/V^-/V^nyK(3. 61g)&»TU 120#r^^^-Cit#bfc o -?:<D^ N 40°C^T4. 

^j(4. 4o g , ir^68. 5%)^#fc 0 nhthtc^mm^yzf^/^T/^—^xn 

[0072] 'H-NMR (400MHz, CDC1 ) 5 :1. 93-1. 99(1H, m) , 2. 09-2. 14(1 

3 

H, m), 2. 29-2. 35 (1H, m) , 2. 41 (3H, s) , 2. 60-2. 64 (3H, 
m), 4. 17(1H, s), 4. 95-4. 98 (1H, m) , 7. 13-7. 40(12H, m), 7 
. 75 (2H, J = 7. 6Hz, d) . 
[0073] m^mi l-^7=.~>V**?>V-Z-\*xiVl/ 

iy^-1, 4-v ? ^nn-2-^7"^(15. 4g) £r^$V— /KlOO. 0mL)!^#Uc o T 
57^^/v^^(l8. 3g), ftBl^y^(l6. 4g), sWkjjDVMi. 0g)«r8S 

;<JPU 65°C-C6. 5B#5,W#Ut 0 S^i^b^V^^lmol/L^K^b^-hy^^ 

^K^^px.Twas^ttmb, *@i^y^T*$£$iut, j^^i^ml ssc 

^-ejJfe^*t"5^"CB W»Srefe3l$S(ll. 62g, W41%)£LT#fc 0 
[0074] 'H-NMR (400MHz, CDC1 ) 6 :3. 38 (4H, s) , 4. 57 (1H, s) , 5. 79 (2H 

3 

, s), 7. 15(2H, J = 7. 6Hz, t) , 7. 27(4H, J = 7. 6Hz, t) , 7.49 (4H 
, J = 7. 6Hz, d) 
[0075] HiSf?!jl2 (3S)-l-> ? ^3i^/V^^-/V-3-bKP^r^b 0 pyv ; >' 
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Tk^kftV^^hWMO. 235mg) ^7;^V^»f£T^Th7tKP77y (2. Om 

D iz.mm^, acifrut, yt^mmta-v^io. 63mu , ^u^hv^^w- 

-t°ny^(0. 24g)^^Pb. £^9^HJ££-tf:fco ^r<D^30%ii^P^K^^K (2 
mLh 6mol/L7K^b^hy^7K^(2mL)^MTL-C«#Lfc 0 3^^^ 

, nmm&(0. 200g, iR*79%)^#^ 0 #^fc@W^HPLC^*f(^Vir/k 
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5* (3) 




(3) 



[2] 
[3] 

[4] 
[5] 



5^: (4) 
Wb2] 



(iv) ttm#, (iv) T/V3^>rK-e*>«f»^:3gi ^fB«»M 

^*~?A(IV)f*;|S£tf5, ^-^^A(IV)^h7-fy^n^^>H\ y^w^^^d 
v) hy^y^ 0 n^^K^»^n/v^-^^T>A (iv) hy^yy n^^K-efc§ft^3gl 
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